The diagnosis of cholecystolithiasis is mainly based on conventional transcutaneous ultrasonography (TUS).1 2 TUS fails to detect cholecystolithiasis in some cases; it has been suggested that the detection of cholesterol or bilirubinate crystals in gall bladder or duodenal bile could identify patients with and those without cholecystolithiasis. [3] [4] [5] [6] The sensitivity of microscopic bile examination (MBE) is probably lower when duodenal bile is studied because of dilution with gastric, pancreatic, and intestinal secretions and possible incomplete contraction of gall bladder even after injection of caeruleine.5 7 Endoscopic ultrasonography (EUS), a new imaging procedure, is particularly useful for exploring the biliopancreatic region and has a high sensitivity for the diagnosis of choledocholitiasis.8 9 The usefulness of EUS for the diagnosis of cholecystolithiasis has not been assessed. The aim of this study was to prospectively evaluate and compare the accuracy of EUS and MBE of gall bladder bile collected in the duodenum in consecutive patients suspected of having a cholecystolithiasis but with negative TUS.
Methods

Selection ofpatients
From January 1992 to July 1993, all patients who fulfilled the inclusion criteria were prospectively studied. Inclusion criteria were either (a) transient epigastric or right upper quadrant pain with fever and jaundice associated with raised serum alkaline phosphatase activities or raised serum -y-glutamyltransferase or transaminase activities, or both over two times the upper limit of normal (n=20), or Komtron Signa 1 (frequency: 3.5 and 5 MHz). To increase TUS sensitivity, patient position was changed during the examination (to mobilise gall bladder lithiasis) and patients were given water to reduce intestinal gas. TUS diagnostic criterion for gall bladder lithiasis was a hyperechoic structure within the gall bladder sometimes associated with an acoustic shadow.
All patients included underwent EUS and MBE of gall bladder bile collected from the duodenum. EUS was performed within 72 hours after the last TUS with an Olympus GFUM 3/EUM 3 or GFUM 20/EUM 20. The transducer was inserted into the inferior portion of the second duodenum and gradually drawn back to the stomach. The acoustic liaison between the transducer and the digestive wall was achieved by a balloon filled with 5-20 ml water. The gall bladder was examined through the duodenum and the stomach depending on anatomical variations using 7. (Fig 1) ; (b) a hyperechoic foci without associated acoustic shadowing (Fig 2) ; (c) gall bladder sludge defined by mobile, low amplitude echoes seen in the lumen that layered the most dependent part of the gall bladder without associated acoustic shadowing10 (Fig 3) . mobile, low amplitude echoes seen in the lumen, which layered in the most dependent part of the gall bladder without associated acoustic shadowing suggesting gall bladder sludge. (Table III) . Results of EUS and MBE in the subgroup of patients with acute pancreatitis (n= 25) Table VI gives the EUS results. None of the patients with negative EUS had evidence of cholecystolithiasis based on examination of bile obtained at cholecystectomy in four and follow up in six. In this group of patients with suspected acute biliary pancreatitis, the sensitivity and specificity of EUS were 100% and 91%, respectively. Table VI gives the duodenal MBE results. Seven patients with negative duodenal MBE had evidence of lithiasis markers in the bile obtained at cholecystectomy (false negative) including five patients with macroscopically visible stones. In nine patients with negative MBE, there was no evidence of cholecystolithiasis based on examination of bile obtained at cholecystectomy in three and follow up in six.
In the group of patients with suspected acute biliary pancreatitis, the sensitivity of EUS and duodenal MBE were 100% and 500% (9/5% confidence intervals: 24 to 76%), respectively (p<0.01). The specificity of the two procedures was 91% (95% confidence intervals: 76 to 100%) and 82% (95% confidence intervals: 59 to 1 00%), respectively (not significant). Patients with negative EUS and duodenal MBE either had a cholecystectomy (n=4) or were followed up (n= 12). A cholecystectomy was not justified for all patients in the study, particularly for those with clinical and biochemical data that did not sufficiently suggest gall stone disease. In these patients, the absence of gall stone disease was suggested by the absence of symptoms during follow up. As a result, we cannot be completely sure that these patients were free of gall stones. Nevertheless, lithiasis was not a clinical problem in these patients at least during the duration of follow up.
EUS was only shown to be falsely negative in one patient. This patient had a cholecystectomy because of positive duodenal MBE and microscopic cholesterol crystals were found at operation. EUS was falsely positive in three patients, but hyperechoic foci were only identified after manual transcutaneous mobilisation of the gall bladder. Perhaps the images seen in these cases were acoustic reverberation artefacts caused by gall bladder wall movement and thus, only 'spontaneously observed' hyperechoic focithat is, those seen without manual transcutaneous mobilisation -should be considered.
Many authors have shown that cholesterol crystals in bile are markers of the presence of stones.5-7 [15] [16] [17] Although the specificity of duodenal MBE was similar to that of previous reports, the sensitivity (67%) was lower than in the studies by Ros et al (86%),l5 Buscail Our study showed that gall bladder sludge identified by EUS but not by TUS was also closely related to the presence of lithiasis markers. A previous study from our group showed that EUS was the most sensitive procedure for the diagnosis of choledocholithiasis.9 Thus, EUS may be performed in cases of acute pancreatitis of unknown aetiology especially if gall stones are suspected.
It is noteworthy that 16 patients with negative results for both EUS and MBE had no cholecystolithiasis as shown by cholecystectomy in four and follow up in 12. Therefore, the negative predictive value of both techniques may be 100%. Associating these two procedures -which can be performed at the same time -may be a highly accurate method for diagnosing or excluding cholecystolithiasis. The clinical significance of this result is of particular importance in patients with pancreatitis of unknown aetiology and the drawbacks of undergoing EUS should be counterbalanced by the seriousness of failing to diagnose cholelithiasis.
